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The present invention relates to a technology that 
may be adopted to prevent electromagnetic noise leak in an 

15 electronic camera having an image -capturing element that 

receives subject image light entering into the camera body 
via a taking lens and is mounted in the camera body via a 
holder that holds the image -capturing element. 
2 . Description of the Related Art 

20 In recent years, mega-pixel electronic still cameras 

provided with an image -capturing element (hereafter 
referred to as a CCD) with more than a million pixels have 
been put into practical use. A CCD reads out voltages 
stored at the individual pixels in units of single lines 

25 in response to a read signal having a specific clock rate. 
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As the clock rate achieves a higher frequency or as the 
level of the voltages read by the CCD rises, the level of 
electromagnetic noise generated at the CCD and/or its 
drive circuit increases . 
5 In the prior art, a metal shield plate is provided 

between a CCD drive circuit board located at the rear 
surface of the CCD and the associated inside surface of 
the camera body to attenuate the electromagnetic noise 
generated at the CCD and/or the drive circuit so that the 

10 noise does not leak from the camera body to the outside. 

However, in an electronic still camera mounted with a 
CCD having dimensions of 23.7mm (height) X 15.6mm (width) 
with the number of its pixels exceeding 2,500,000, the 
level of electromagnetic noise leaking from the camera 

15 body cannot always be reduced to a specific level or lower 
simply by providing a shield plate between the CCD drive 
circuit board and the camera bdoy, as in the prior art. 
In other words, in such a large scale CCD, a relatively 
high voltage is used to ensure that the signal waveform 

20 corresponding to each pixel does not become blunted during 
a read. This, combined with a higher frequency of the 
read clock achieved to support a large number of pixels, 
raises the level of the electromagnetic noise. 

2 5 SUMMARY OF THE INVENTION 
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An object of the present invention is to provide an 
electronic camera in which leak of electromagnetic noise 
generated at a circuit board for image -capturing element 
drive is prevented with a higher degree of effectiveness. 
5 The present invention achieves the object described 

above by constituting an electronic camera with an image- 
capturing element that receives subject image light 
entering into the camera body through a taking lens, a 
holder that holds the image -capturing element to mount it 

10 in the camera body, a circuit board mounted with a circuit 
that drives the image -capturing element, a shield plate 
provided so as to cover the circuit board and a conductive 
elastic body that is clamped between and becomes deformed 
by the shield plate and a conductive portion having a 

15 large grounding capacity. 

If the camera body constitutes the conductive portion 
having a large grounding capacity, the conductive elastic 
body becomes clamped and pressed between the shield plate 
and the camera body. If the shield plate is constituted 

20 of a first shield plate having an opening to allow wiring 
from the circuit board to be drawn around, which is 
provided to cover the circuit, and a second shield plate 
that covers the first shield plate so as to cover the 
wiring opening as well, the conductive elastic body is 

25 clamped and pressed between the first and second shield 
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plates and the conductive portion constituted of the 
camera body. In this case, it is desirable to improve the 
shielding effect by deforming the second shield plate to 
place it in contact with the first shield plate. 
5 The present invention is particularly suited for 

application in electronic cameras with the shield plates 
provided at varying positions within the camera bodies 
among individual camera units. For instance, it is ideal 
for application in an electronic camera having a body-side 

10 mounting surface of the camera body at which the holder is 
mounted machined to achieve a specific distance from the 
image- forming plane and a holder- side attaching surface of 
the holder which is attached to the body- side mounting 
surface machined to achieve a specific distance from the 

15 light-receiving surface of the image -capturing element to 
ensure that the light-receiving surface of the image- 
capturing element is aligned with the image- forming plane 
when the holder is mounted at the camera body. In this 
type of electronic camera, the light -receiving surface is 

20 aligned with the image- forming plane simply by placing the 
holder-side attaching surface in contact with the camera- 
side mounting surface to mount the holder. Thus, no 
adjustment to align the light -receiving surface with the 
image-forming plane is required in individual camera units. 

25 It is desirable that the shield plate have a 
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sufficient degree of strength to assure that it is not 
unduely deformed by the pressure manifesting as a result 
of the deformation of the conductive elastic body. For 
instance, the shield plate may be formed of a metal sheet. 
5 The conductive elastic body is provided so as to fill the 
gap formed between the shield plate and the circuit board 
at the periphery of the shield plate. 

In an electronic camera with its camera body 
constituted of a front cover and a rear cover and a gap 
10 formed at the area where the front cover and the rear 

cover are joined, the gap at the joining area is shielded 
from the circuit board by the conductive elastic body, 

BRIEF DESCRIPTION OF THE DRAWINGS 
15 FIG. 1 is a longitudinal vertical cross sectional 

view schematically illustrating a first embodiment of the 
electronic still camera according to the present 
invention; 

FIG, 2 is a perspective view of a gasket shown in FIG. 

2 0 1; 

FIG. 3 shows the image -capturing device viewed from 
the rear side of the camera with the camera rear body 
shown in FIG. 1 being removed; 

FIG. 4 is a longitudinal vertical cross sectional 
25 view schematically illustrating a second embodiment of the 
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electronic still camera according to the present 
invention; 

FIG. 5 shows the image -capturing device viewed from 
the rear side of the camera with the camera rear body 
5 shown in FIG. 4 being removed; and 

FIG. 6 is a perspective view of the shield plate and 
the shield member shown in FIG. 4. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 — First Embodiment — 

FIG. 1 is a longitudinal vertical cross sectional 
view illustrating a schematic structure of the electronic 
camera according to the present invention constituted as a 
lens-exchange type electronic still camera and FIG. 3 

15 shows the inside of the camera as viewed from the rear 

with the rear body being removed. As illustrated in FIG. 
1, a camera body 11 is constituted of a front body 11a and 
a rear body lib formed from a conductive metal material, 
and a slight gap G is formed between the front body 11a 

2 0 and the rear body lib. According to the present invention, 
the electromagnetic wave noise leaking through this gap G 
is effectively minimized. 

A lens mount 12 is provided at the camera front body 
11a, with an exchangeable taking lens 13 mounted on the 

25 lens mount 12. Subject light having passed through the 
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taking lens 13 enters an image -capturing device 20. The 
image -capturing device 20 comprises a solid image- 
capturing element 21 such as a CCD having dimensions of 
23.7mm (height) x 15.6mm (width) with the number of pixels 
5 amounting to 2,600,000. The image -capturing element 21 is 
pre-packaged by using ceramic or the like, and a holder 22 
is provided as an integrated part of the package. The 
image -capturing device 20 is fastened to the camera body 
11 by means of screws SCI with attaching surface 221 of 

10 the holder 22 being in contact with a mounting surface 111 
of the camera front body 11a. 

At the side of the holder 2 2 toward the camera body 
rear surface, i.e., toward the rear body lib, a circuit 
board 23 mounted with elements EP such as a circuit that 

15 drives the image -capturing element 21 is mounted by means 
of screws SC2 . At the side of the circuit board 23 toward 
the rear body lib, a shield plate 24 is attached to the 
holder 22 by means of screws SC3 . The shield plate 24 
includes a flat portion 241 and bent portions 242a - 242d 

20 formed by bending the four sides of the flat portion 241. 
The shield plate 24, which is grounded to the holder 22 
via the screws SC3 , is provided to absorb and attenuate 
the electromagnetic wave noise generated at the image - 
capturing element drive circuit to prevent it from leaking 

25 to the outside from the camera body 11. Gaskets 25A - 25D 




constituted of a conductive elastic material are clamped 
and held between the shield plate 24 and the rear body lib. 
Gaskets 25 are bonded to the rear body lib with double- 
sided adhesive tape 26. 
5 As illustrated in FIG . 2 , the gaskets 25 are 

constituted by covering a sponge rod 25a with a conductive 
woven cloth 25b. Thus, when the gaskets 25 are clamped 
and pressed between the rear body lib and the shield plate 
24 , it becomes deformed in conformance with the shape of 

10 the shield plate 24 or the like, as illustrated in FIG. 1, 
The gaskets 25A - 25D are each provided at one of the four 
sides of the shield plate 24 as illustrated in FIG. 3 to 
suppress leak of the electromagnetic wave noise which 
would otherwise leak sideways through the gap between the 

15 shield plate 24 and the circuit board 23. The elasticity 
of the gaskets 25 is used to allow for varying positions 
that the image -capturing device 2 0 may take among 
individual camera units when a light -receiving surface 21a 
of the CCD 21 is aligned with the image-forming plane of 

20 the taking lens 13. 

Next, the method employed to align the light - 
receiving surface 2 la of the CCD 21 with the image - forming 
plane of the taking lens 13 is explained . In an 
exchangeable lens type electronic still camera , it is 

25 necessary to align the light-receiving surface 21a with 
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the image -forming plane of the taking lens 13 by 
establishing a specific distance LI between a lens mount 
surface 121 of the lens mount 12 and the light-receiving 
surface 21a of the image -capturing element 21 with a 
5 specific degree of accuracy. Thus, in the embodiment, a 
camera-side mounting surface 111 is machined relative to 
the lens mount surface 121, i.e., relative to the image- 
forming plane of the taking lens 13 to ensure that a 
specific distance L2 is eatablished between the lens mount 

10 surface 121 formed at the lens mount 12 and the camera- 
side mounting surface 111 of the camera body 11. 

At the same time, an attaching surface 221 of the 
holder 22 is machined relative to the light-receiving 
surface 21a of the image -capturing element 21 to establish 

15 a specific distance L3 between the light -receiving surface 
21a of the image -capturing element 21 and the holder-side 
attaching surface 221 of the holder 22. As a result, when 
the image -capturing device 20 is mounted onto the camera 
body 11 with the screws SCI, the specific distance LI is 

20 achieved between the lens mount surface 121 of the lens 

mount 12 and the light -receiving surface 21a of the image - 
capturing element 21 with a specific degree of accuracy. 
In other words, through the machining process performed to 
establish the distance L2 on the camera body side and the 

25 distance L3 on the image- capturing device side with a high 
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degree of accuracy, it is ensured that L2 - L3 = LI to 
align the light-receiving surface 21a with the image- 
forming plane of the taking lens 13. 

In FIG. 3, two positioning tangs 222 and 223 
5 projecting downward and one positioning tang 224 

projecting laterally are formed at the holder 22 of the 
image -capturing device 20. At the camera body 11, 
positioning projections 112 - 114 are provided on the rear 
surface of the front body 11a along the optical axis AX. 

10 Lower positioning surfaces are formed at the top surfaces 
(located toward the upper side in the figure) , of the 
positioning projections 112 and 113, and a lateral 
positioning surface is formed at a side surface (located 
toward the left side in the figure) of the positioning 

15 projection 114. The lower surfaces (located toward the 

lower side in the figure) of the two positioning tangs 222 
and 223 are respectively placed in contact with the top 
surfaces (toward the upper side in the figure) of the 
positioning projections 112 and 113 of the camera body 11, 

20 and a side surface (toward the right side in the figure) 
of the single positioning tang 224 projecting laterally 
with respect to the holder 22 is placed in contact with 
the lateral positioning surface of the positioning 
projection 114 of the camera body 11, to position the 

25 image -capturing element 21 with respect to the axis. 
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Since a method of machining the holder- side attaching 
surface 221 and the positioning surfaces of the 
positioning pieces 222 - 224 at the image -capturing device 

20 is described in detail in the specification of Japanese 
5 Patent Application No. Heisei 10—67019 filed by the same 

applicant of the present invention, only a brief 
explanation is given herein below of the method. 

With respect to the camera body 11a, the camera-side 
mounting surface 111 is machined so as to achieve the 

10 distance L2 from the reference surface, i.e., the lens 

mount surface 121 of the taking lens 13. With respect to 
the image -capturing element 21, the holder-side attaching 
surface 221 of the holder 22 is machined so as to achieve 
the distance L3 from the reference surface, i.e., the 

15 light-receiving surface 21a. The image -capturing element 

21 is mounted at the camera body 11 so that the camera- 
side mounting surface 111 and the holder-side attaching 
surface 221 are in contact with each other. By adopting 
this structure, the light-receiving surface 21a of the 

20 image -capturing element 21 can be aligned with the image- 
forming position of the taking lens 13 without requiring a 
positioning mechanism for setting the position of the 
image -capturing element 21. In addition, when the image- 
capturing device 20 has been detached for maintenance 

25 after shipment, it can be re-mounted onto the camera body 
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by simply placing the camera- side mounting surface 111 and 
the holder-side attaching surface 212 in contact with each 
other, thereby eliminating the need to implement a 
positional adjustment process to align the light-receiving 
5 surface 21a with the image- forming plane of the taking 
lens 13 . 

In machining the holder-side attaching surface 221, a 
uniform pattern is projected onto the light- receiving 
surface 21a and the attaching surface 212 is machined by 

10 using a cutting tool and/or a grinding tool so that the 
pattern is evenly projected over the entire area of the 
light-receiving surface 21a. The cutting surface of the 
cutting tool is set in advance at the position that 
achievs the distance L3 from the light -receiving surface 

15 21a. The distance between the light-receiving surface 21a 
of the image -capturing element 21 and the attaching 
surface of the holder 22 fluctuates due to the process and 
the like for packaging and attaching the solid image- 
capturing element 21 with the holder 22, Accordingly, by 

2 0 machining the attaching surface 212 so as to achieve the 
distance L3 from the light -receiving surface 21a, the 
entire area of the light-receiving surface 21a is aligned 
with the image-forming plane. Thus, as illustrated in 
exaggeration in FIG, 1, the attaching surface 212 is made 

25 to incline relative to the light-receiving surface 21a and 
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the optical axis AX and the position of the image- 
capturing device 2 0 fluctuates among individual camera 
units. Thus, by using the gaskets 25 which undergo 
elastic deformation as illustrated in FIG. 2, the shield 
5 plate 24 can be grounded to the camera rear body lib with 
a high degree of reliability through the elastic 
deformation of the gasket 15 even if the shield plate 24 
inclines relative to the rear body lib as illustrated in 
FIG. 1. In addition, because of the elastic deformation, 
10 the periphery of the shield plate 24 can be evenly covered. 
The following advantages are achieved in the first 
embodiment described above. 

(1) While the shield plate 24 is grounded to the holder 
22 via the screws SC3 , the electromagnetic wave noise may 

15 not be fully absorbed due to the small grounding capacity 
of the holder 22. In the first embodiment, the shield 
plate 24 is pressed by the gaskets 25 comprising a 
conductive elastic material bonded to the conductive rear 
body lib. As a result, the flat portion 241 of the shield 

20 plate 24 is grounded to the camera body 11 with a large 
grounding capacity with a high degree of reliability so 
that the function of electromagnetic wave noise absorption 
achieved by the shield plate 24 is realized to the full 
extent . 

25 (2) Since the gap formed between the periphery of the 
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shield plate 24 and the circuit board 23 is filled by the 
gasket 25, electromagnetic wave noise leaking to the side 
of the shield plate 24 is absorbed by the gaskets 25, and 
this, in combination with the advantage (1) described 
5 above, achieves an even higher degree of reliability in 
preventing electromagnetic wave noise leak, 
— Second Embodiment — 

The second embodiment of the electronic camera 
according to the present invention is now explained in 

10 reference to FIGS. 4-6. In the first embodiment 
described above, the bent portions 241a - 24 Id are 
provided at the four sides of the shield plate 24 to 
prevent the electromagnetic wave noise from leaking 
through the gap between the shield plate 24 and a circuit 

15 board 23 at the periphery of the four sides of the shield 
plate 24. As illustrated in FIGS. 4 and 5, the second 
embodiment requires a flexible print board 32 or a lead 
wire 33 to be arranged between a socket STl provided at a 
side of a circuit board 123 toward the bottom of the 

20 camera and a socket ST2 provided at a circuit board 31 
located in the lower portion of the camera. For this 
reason, there is no bent portion at the lower side of the 
shield plate 124. As a result, there is a concern that 
electromagnetic wave noise may leak through the gap 

25 between the lower side of the shield plate 124 and the 
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circuit board 123, 

Accordingly, in the second embodiment, a small shield 
member 34 provided separately from the shield plate 124 is 
used to suppress electromagnetic wave noise leakage 
5 occurring through the lower side of the shield plate 124. 
As illustrated in FIG. 6, the shield member 34 is provided 
with a flat portion 341 and leg portions 342. The shield 
member 34 is screwed in at the camera front body 11a with 
screws SC4 via longitudinal holes 343 at the leg portions 

10 342. As explained earlier, the gaskets 25A - 25D are 

provided between the shield plate 124 and the rear body 
lib. When the gasket 25C presses against the shield 
member 34 with the mounting screws SC4 for mounting the 
shield member 34 loosened, the leg portions 342 move along 

15 the horizontal direction to lower the height of the flat 
portion 341 until the flat portion 341 comes into contact 
with a flat portion 124P of the shield plate 24 at a 
specific surface pressure. Thus, the flat portion 341 
prevents the electromagnetic wave noise radiated by the 

20 flexible print board 32 and the lead wire 34 from leaking 
toward the rear side of the camera. 

In the electronic camera according to the second 
embodiment structured as described above, even when enough 
space is secured at the lower side of the shield plate 124 

25 to arrange the flexible print board 3 2 , electromagnetic 
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wave noise which would otherwise leak through this space 
can be absorbed and cut off by separately providing the 
shield member 34 that shields this space on the rear side 
thereof. In addition, electromagnetic wave noise can be 
5 prevented from leaking to the outside of the camera by 
adopting the same structural features as those in the 
first embodiment in the other areas. Since the gasket 25C 
is provided astride the flat portion 124P of the shield 
plate 124 and the flat portion 341 of the shield member 34, 

10 the flat portion 341 of the shield member 34 is pressed 
against the flat portion 124P of the shield plate 124 to 
attain reliable electrical continuity, resulting in 
enhancing the electromagnetic wave noise shielding effect. 
It is desirable to insert a conductive elastic body 

15 like a gaskets 25 between the flat portion 124P of the 
shield plate 124 and the flat portion 341 of the shield 
member 34 if a sufficient degree of electrical contact 
cannot be achieved between them. 

It is to be noted that while the camera body 11 is 

20 constituted of a conductive metal material, it may be 
constituted of a non-conductive material such as a 
reinforced plastic or it may be constituted of a 
conductive plastic, instead. If the camera body 11 is 
constituted of a non-conductive material, the surfaces of 

25 the internal walls of the camera body should be plated 
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with a conductive metal. Likewise, while the shield 
plates 24 and 124 and the shield member 34 are each 
constituted of a conductive metal material, they may be 
constituted of a material having conductive metal 
5 particles or the like dispersed in a non- conduct ive resin 
matrix material. If the shield plates 24 and 124 are 
unduely deformed by the elastic force of the gaskets 25, 
they may become shorted to the various elements on the 
circuit boards 23 and 123. It is therefore necessary to 

10 ensure that the shield plates 24 and 124 have enough 

strength to prevent them from becoming unduely deformed by 
the elastic force of the gaskets 25. 

The light-receiving surface 21a of the image- 
capturing device 2 0 may be aligned with the image- forming 

15 plane of the taking lens 13 by holding the holder 22 with 
a screw type positional adjustment mechanism and thus 
mechanically adjusting the position of the holder 22. 

While no explanation is given above on either an 
optical finder or an electronic finder, a quick-return 

20 mirror may be provided between an exchangeable lens and 
the image -capturing device as in a single lens reflex 
camera to reflect a subject light flux at a finder optical 
system located above the mirror by using the quick-return 
mirror in a non-photographing state. Alternatively, a 

25 liquid crystal display device may be provided at the 
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camera rear side instead of an optical finder. 

In addition, while an explanation is given above on 
an example in which the present invention is adopted in an 
electronic still camera that allows the taking lens to be 
5 exchanged, the present invention may be applied to any of 
various other types of electronic still cameras such as a 
camera provided with a taking lens which cannot be 
replaced. Furthermore, the present invention may be 
adopted in a similar manner in video cameras and monitor 
10 cameras that record dynamic images. 
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